BATCH MODE ( 3 He): Slow spin-exchange rates (hours -1 ), slow (He-Rb) alkali-metal spin-( ), ( ) p destruction rates. FLOW THROUGH MODE ( 129 Xe): Fast spin FLOW-THROUGH MODE ( 129 Xe): Fast spinexchange rates (minutes -1 ), fast (Xe-Rb) alkalimetal spin-destruction rates. Driehuys, et al. [Appl. Phys. Lett. 69, 1668 (1996)] introduces: Flow-through mode. Lean Xe gas mixture.
The Utah Flow-Through Polarizer
Diode-Laser Arrays offer increased power (tens to hundreds of watts) and can be spectrally narrowed A Total pressure dependence is weak, as expected.
Numerical Modeling
∂ψ(ν,z) ∂z = −[Rb]σ s (ν) Γ SD (z) γ opt (z) + Γ SD (z) ψ(ν,z) γ opt (z) = ∫ 0 ∞ ψ(ν,z)σ s (ν)dν with P Rb (z) = ρ +1/ 2 − ρ −1/ 2 = γ opt (z) γ opt (z) + Γ SD (z) γ opt ( ) SD ( ) ∂P Xe (z) ∂z = 1 v l γ se (z) P Rb (z) − P Xe (z) ( ) − Γ Xe (z)P Xe (z) [ ] Model
Rb Polarimetry: ODEPR Hyperfine Spectra
F 3 m F = −3 → −2 F = 3 2 1 F 2 F = 3 m F = −2 → −1 m F = −2 → −1 F =P Rb = 5r 1/ 3 − 3 5r 1/ 3 + 3 P Rb = 7r 1/ 2,3 − 3 7r 1/ 2,3 + 3 A r 1/ 2,3 ≡ A 1 A 2 + A 3 r 1/ 3 ≡ A 1A
Summary
We have built and done initial tests on a flow-through Xe P Xe = 25% at 0.4 L/h Xe flow rate with laser power = 30 W, T = 140 °C.
We have built and done initial tests on a flow-through Xe polarizer based on the UNH design.
Xe
We have modeled and measured: output P Xe AND P Rb , the latter as a function of axial position in the cell.
Modeling includes temp dependence of spin exchange rate does a Modeling includes temp. dependence of spin-exchange rate, does a reasonable job of reproducing general shapes and trends.
